Shikimate-3-phosphate binds to the isolated N-terminal domain of 5-enolpyruvylshikimate-3-phosphate synthase.
5-Enolpyruvylshikimate-3-phosphate (EPSP) synthase catalyzes the transfer of the enolpyruvyl moiety from phosphoenolpyruvate (PEP) to shikimate-3-phosphate (S3P). Mutagenesis and X-ray crystallography data suggest that the active site of the enzyme is in the cleft between its two globular domains; however, they have not defined which residues are responsible for substrate binding and catalysis. Here we attempt to establish the binding of the substrate S3P to the isolated N-terminal domain of EPSP synthase using a combination of NMR spectroscopy and isothermal titration calorimetry. Our experimental results indicate that there is a saturable and stable conformational change in the isolated N-terminal domain upon S3P binding and that the chemical environment of the S3P phosphorus when bound to the isolated domain is very similar to that of S3P bound to EPSP synthase. We also conclude that most of the free energy of S3P binding to EPSP synthase is contributed by the N-terminal domain.